Oocyte-dependent activation of mitogen-activated protein kinase (ERK1/2) in cumulus cells is required for the maturation of the mouse oocyte-cumulus cell complex.
Luteinizing hormone (LH) induces maturational processes in oocyte-cumulus cell complexes (OCC) of preovulatory follicles that include both resumption of meiosis in the oocyte and expansion (mucification) of the cumulus oophorus. Both processes require activation of mitogen-activated protein kinase (MAPK) in granulosa cells. Here, it is reported that inhibition of MAPK activation prevented gonadotropin-stimulated resumption of meiosis as well as the rise in expression of two genes whose products are necessary for normal cumulus expansion, Has2 and Ptgs2. However, inhibition of MAPK did not block gonadotropin-induced elevation of granulosa cell cAMP, indicating that the activation of MAPK required for inducing GVB and cumulus expansion is downstream of cAMP. Moreover, activation of MAPK in cumulus cells requires one or more paracrine factors from the oocyte to induce GVB and cumulus expansion; MAPK activation alone is not sufficient to initiate these maturational processes. This study demonstrates a remarkable interaction between the oocyte and cumulus cells that is essential for gonadotropin-induced maturational processes in OCC. By enabling gonadotropin-dependent MAPK activation in granulosa cells, oocytes promote the generation of a return signal from these cells that induces the resumption of meiosis. It also appears that an oocyte-dependent pathway downstream from oocyte-enabled activation of MAPK, and distinct from that promoting the resumption of meiosis, governs cumulus expansion.